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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-5, 7-10, 13, 19 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 7,096,406 to Kanazawa et al. (hereinafter 
Kanazawa) in view of U.S. Patent No. 6,263,399 to Hwang. 

With respect to claim 1, Kanazawa discloses an ECC (Error check and Correct) 
control apparatus (figure 1 , item 4) to be connected between a host (figure 1, item 1) 
and a memory (figure 1 , item 3), comprising: 

a data-path circuit (figure 1, items 5, 7) which inputs and outputs data to and from 
the host (column 5, lines 58-64), and inputs and outputs data to and from the memory 
(column 5, lines 48-57); 

a detecting circuit which detects a protected-data region and a redundant region 
of write data input from the host and having a predetermined data length (column 5, 
lines 48-53 and column 10, lines 44-64); 

a code-generating circuit which generates an error-correction code for correcting 
errors in data of the protected-data region (figure 18, item 20A and column 14, lines 43- 
51); and 
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a code-inserting circuit which inserts the error-correction code in the redundant 
region (figure 18, item 30 and column 14, line 61-column 15, line 13 and column 5, lines 
51-53); 

wherein the data-path circuit outputs the write data to the memory in 
synchronization with a first clock signal generated from a write-enable signal which is 
input from the host and indicates that data is being written into the memory (column 3, 
lines 34-35 and column 10, lines 65-67 and column 12, lines 44-49). 

Kanazawa does not disclose expressly an enable interface circuit which receives, 
from the host, a write-enable signal indicating that data is being written into the memory, 
and outputs the write-enable signal to the memory; and the enable interface circuit does 
not output, to the memory, the write-enable signal when the write-enable signal is 
unnecessary for the memory. 

Hwang teaches a memory interface including an enable interface circuit with I/O 
lines which receives write-enable signals when data is to be written to the memory 
(column 1, lines 37-49). Additionally, the write-enable signal is not output when the 
write enable signal is unnecessary (write enable line at read enable level or low when 
not writing to memory). 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to modify Kanazawa by including an enable interface circuit as 
taught by Hwang. A person of ordinary skill in the art would have been motivated to do 
so because, as taught by Hwang, write-enable control lines ensure that the memory and 
the host processor are simultaneously available for data transfers (column 1, lines 30- 
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35). Otherwise failure could possibly occur. Thus, it would have been- obvious to 
combine the teachings of Hwang with Kanazawa in order to prevent possible failures in 
reading and writing from the memory. 

With respect to claim 2, Kanazawa discloses a counter which counts data items 
of the write data (column 3, lines 34-41), and in which the detecting circuit detects the 
protected -data region and redundant region of the write data in accordance with a count 
value obtained by the counter (column 10, line 65-column 11, line 3 and column 12, 
lines 44-49). 

With respect to claim 3, Kanazawa discloses wherein the detecting circuit detects 
a specified part of the redundant region (figure 4, item 9 and column 8, lines 4-8), the 
code-generating circuit generates an error-correction code for correcting errors in the 
data of the protected-data region and the data of those parts of the redundant region 
which precede the specified part, and the code-inserting circuit inserts the error- 
correction code in the specified part of the redundant region (column 8, lines 33-40 and 
column 12, lines 20-27). 

With respect to claim 4, Kanazawa discloses a syndrome circuit which performs 
an syndrome operation on a read data input from the memory and having the 
predetermined data length, by using the error-correction code contained in the read 
data, and which generates a syndrome signal, and an error-correcting circuit which 
corrects errors in accordance with the syndrome signal (column 13, lines 1-50). 

With respect to claim 5, Kanazawa discloses wherein the error-correcting circuit 
comprises an error-presence/absence determining circuit which determines whether the 
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read data contains errors, and an error-information generating circuit which generates 
correction information for correcting errors, when the error-presence/absence 
determining circuit determines that the read data contains errors (column 5, line 58- 
column 6, line 3 and column 8, lines 41-50). 

With respect to claim 7, Kanazawa discloses wherein the error-information 
generating circuit generates normal-end information when the error-presence/absence 
determining circuit determines that the read data contains no errors (column 13, lines 
19-22). 

With respect to claim 8, Kanazawa discloses wherein the counter counts pulses 
that constitute the write-enable signal, and the enable interface circuit which does not 
output the write-enable signal to the memory when the number of pulses counted by the 
counter reaches a predetermined value (column 3, lines 34-41 and column 12, lines 44- 
49). 

With respect to claim 9, Kanazawa discloses wherein the counter counts pulses 
that constitute the read-enable signal, and the enable interface circuit which does not 
output the read-enable signal to the memory when the number of pulses counted by the 
counter reaches a predetermined value (column 3, lines 34-41 and column 12, lines 44- 
49). 

With respect to claim 10, Kanazawa discloses wherein the counter starts 
counting the pulses after the data-path circuit receives an address signal that 
represents the address of the write data (column 7, lines 8-17). 
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With respect to claim 13, Kanazawa discloses a region-changing circuit which 
changes that part of the redundant region which is provided to store the error-correction 
code, and in which the code-inserting circuit inserts the error-correction code in that part 
of the redundant region which has been changed by the region-changing circuit (column 
12, lines 20-27). 

With respect to claim 19, Kanazawa discloses wherein the memory is a NAND 
flash memory (figure 2 and column 6, lines 4-6). 

With respect to claim 20, Kanazawa discloses wherein the data-path circuit 
outputs the read data to the host in synchronization with a second clock signal 
generated from a read-enable signal which is input from the host and indicates that data 
is being read from memory (column 3, lines 35-37 and column 12, lines 44-49 and 
column 15, lines 1-6). 

Claim Rejections - 35 (JSC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 6 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kanazawa and Hwang in view of U.S. Patent No. 6,339,546 to Katayama et al. 
(hereinafter Katayama). 
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With respect to claim 6, Kanazawa does not disclose expressly wherein the 
error-presence/absence determining circuit determines whether the number of 
erroneous data items has exceeded a predetermined value, when the error- 
presence/absence determining circuit determines that the read data contains errors, 
and the error-information generating circuit generates abnormal-end information 
indicating that it is impossible to correct the read data, when the error- 
presence/absence determining circuit determines that the number of erroneous data 
items has exceeded the predetermined value. 

Katayama teaches an ECC circuit that determines causes of errors in a flash 
memory device until a threshold number of errors are detected/whereupon it becomes 
impossible to continue using that storage element (column 2, lines 22-39). 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to modify Kanazawa by determining whether the number of 
erroneous data items has exceeded a predetermined value as taught by Katayama. A 
person of ordinary skill in the art would have been motivated to do so because 
Katayama teaches in which flash memory often becomes susceptible to errors based on 
normal use over a long period of time (column 1, line 27-column 2, line 19). Thus, the 
technique of Katayama would have been highly desirable to Kanazawa in order to 
determine damaged memory locations, and thus avoid unnecessary errors. 

With respect to claim 12, modified Kanazawa discloses in which the error- 
information generating circuit generates correction-end information when the error- 
presence/absence determining circuit determines that the number of erroneous data 
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items has not exceeded the predetermined value (Katayama - column 4, line 62-column 
5, line 12), and which further comprises an interruption circuit which generates and 
supplies an interruption signal to the host to interrupt the host and an information output 
circuit which outputs the normal-end information or the abnormal-end information to. the 
host when the interruption circuit supplies the interruption signal to the host (column 13, 
lines 19-45). 

Allowable Subject Matter 

5. Claims 11, 14-16, and 21-24 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Response to Arguments 

6. Applicant's arguments with respect to claim 1 have been considered but are moot 
in view of the new grounds of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Philip Guyton whose telephone number is (571) 272- 
3807. The examiner can normally be reached on M-F 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571) 272-3645. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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